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Achieving the 2020 lymphatic filariasis (LF) elimination targets of the Global Programme for the Elimination of Lymphatic Filariasis (GPELF) requires the treatment of entire endemic communities, through Mass Drug Administration (MDA) with ivermectin or diethylcabamazine in combination with albendazole. LF in Africa, is caused by the parasite, Wuchereria bancrofti and transmitted by Anopheles and Culex mosquitoes. While the MDA strategy in combination with other interventions, such as vector control, has led to the elimination of the infection and its transmission in many rural communities, cities in sub-Saharan Africa present specific challenges to achieving the 2020 targets. This is primarily because the community-based mass treatment approach usually used to deliver MDA is best suited to rural areas and the high treatment coverage needed for reaching the criteria for halting treatment is difficult to achieve in urban areas. We believe that the implementation of MDA may not be essential to interrupt LF transmission in large cities of West Africa and the resources involved could be directed towards other aspects of the LF programme. We discuss the relevance of MDA implementation in West African cities based on available evidence, and make recommendations for the way forward. 

Introduction
Lymphatic Filariasis (LF) is a public health problem in 74 countries and is associated with marked morbidity and disability , . This disease is unique because the parasite is transmitted by five different genera of mosquitoes including Culex, Aedes, Anopheles, Mansonia and Ochlerotatus , . LF is, after malaria, the most common vector transmitted parasitic infection  HYPERLINK \l "_ENREF_5" \o "Wynd, 2007 #791"  ADDIN EN.CITE <EndNote><Cite><Author>Wynd</Author><Year>2007</Year><RecNum>791</RecNum><DisplayText><style face="superscript">5</style></DisplayText><record><rec-number>791</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">791</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Wynd, S.</author><author>Melrose, W. D.</author><author>Durrheim, D. N.</author><author>Carron, J.</author><author>Gyapong, M.</author></authors></contributors><titles><title>Understanding the community impact of lymphatic filariasis: a review of the sociocultural literature</title><secondary-title>Bull World Health Organ</secondary-title></titles><periodical><full-title>Bull World Health Organ</full-title></periodical><pages>493 - 498</pages><volume>85</volume><number>6</number><dates><year>2007</year></dates><accession-num>doi:10.2471/BLT.06.031047</accession-num><urls></urls></record></Cite></EndNote>5. The Global Programme to Eliminate Lymphatic Filariasis (GPELF) was launched in 2000 and has since scaled up its efforts in implementation of Mass Drug Administration (MDA), having achieved over 6.2 billion cumulative treatments by 2015  HYPERLINK \l "_ENREF_6" \o "Molyneux, 2017 #1873"  ADDIN EN.CITE <EndNote><Cite><Author>Molyneux</Author><Year>2017</Year><RecNum>1873</RecNum><DisplayText><style face="superscript">6</style></DisplayText><record><rec-number>1873</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">1873</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Molyneux, David H.</author><author>Savioli, Lorenzo</author><author>Engels, Dirk</author></authors></contributors><titles><title>Neglected tropical diseases: progress towards addressing the chronic pandemic</title><secondary-title>The Lancet</secondary-title></titles><periodical><full-title>The Lancet</full-title></periodical><pages>312-325</pages><volume>389</volume><number>10066</number><dates><year>2017</year><pub-dates><date>//</date></pub-dates></dates><isbn>0140-6736</isbn><urls><related-urls><url>http://www.sciencedirect.com/science/article/pii/S0140673616301714</url></related-urls></urls><electronic-resource-num>http://dx.doi.org/10.1016/S0140-6736(16)30171-4</electronic-resource-num><access-date>2017/1/27/</access-date></record></Cite></EndNote>6, and as a consequence has drastically reduced LF endemicity from an estimated 120 million infections in 83 countries to 36.45 million, with 18 countries moving into a surveillance phase whilst several countries have been verified as free of transmission. The numbers of hydrocele cases have also declined from 25 million to 19.43 million, and lymphedema cases from 40 million to 16.68 million cases in 2013  HYPERLINK \l "_ENREF_1" \o "Ramaiah, 2014 #1817"  ADDIN EN.CITE <EndNote><Cite><Author>Ramaiah</Author><Year>2014</Year><RecNum>1817</RecNum><DisplayText><style face="superscript">1</style></DisplayText><record><rec-number>1817</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">1817</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Ramaiah, K. D.</author><author>Ottesen, Eric A.</author></authors></contributors><titles><title>Progress and Impact of 13 Years of the Global Programme to Eliminate Lymphatic Filariasis on Reducing the Burden of Filarial Disease</title><secondary-title>PLOS Neglected Tropical Diseases</secondary-title></titles><periodical><full-title>PLoS Neglected Tropical Diseases</full-title></periodical><pages>e3319</pages><volume>8</volume><number>11</number><dates><year>2014</year></dates><publisher>Public Library of Science</publisher><urls><related-urls><url>http://dx.doi.org/10.1371%2Fjournal.pntd.0003319</url></related-urls></urls><electronic-resource-num>10.1371/journal.pntd.0003319</electronic-resource-num></record></Cite></EndNote>1,2. In Africa, the regional MDA geographic coverage was 62.7 %  in 2015 showing an 18% improvement as compared to 2014 through increased  MDA coverage in several countries including Cameroon, Ethiopia, Nigeria, Zambia and Demographic Republic of Congo  HYPERLINK \l "_ENREF_2" \o "WHO, 2015 #1163"  ADDIN EN.CITE <EndNote><Cite><Author>WHO</Author><Year>2015</Year><RecNum>1163</RecNum><DisplayText><style face="superscript">2</style></DisplayText><record><rec-number>1163</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">1163</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>WHO</author></authors></contributors><titles><title>Global programme to eliminate lymphatic filariasis: progress report, 2014</title><secondary-title>Weekly epidemiological record / Health Section of the Secretariat of the League of Nations</secondary-title></titles><periodical><full-title>Weekly epidemiological record / Health Section of the Secretariat of the League of Nations</full-title></periodical><pages>489-504</pages><volume>90(38)</volume><dates><year>2015</year></dates><urls></urls></record></Cite></EndNote>2. Therapeutic coverage, however, has been reported to be 83%.  Additionally, MDA coupled with high coverage and adherence together with the usage of bednets has accelerated the elimination efforts in Togo and Malawi  ADDIN EN.CITE , . Circulating antigen filaria rates were 0% and 7.1% in Lome and Lilongwe, respectively.  LF prevalence varied between 1 and 36% in Togo and between 1 and 79.1% in Malawi when programmes commenced. Both countries are currently in the post-MDA surveillance period and continue to make progress in terms of Disability Management and Disability Inclusion (DMDI)  HYPERLINK \l "_ENREF_1" \o "Ramaiah, 2014 #1817"  ADDIN EN.CITE <EndNote><Cite><Author>Ramaiah</Author><Year>2014</Year><RecNum>1817</RecNum><DisplayText><style face="superscript">1</style></DisplayText><record><rec-number>1817</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">1817</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Ramaiah, K. D.</author><author>Ottesen, Eric A.</author></authors></contributors><titles><title>Progress and Impact of 13 Years of the Global Programme to Eliminate Lymphatic Filariasis on Reducing the Burden of Filarial Disease</title><secondary-title>PLOS Neglected Tropical Diseases</secondary-title></titles><periodical><full-title>PLoS Neglected Tropical Diseases</full-title></periodical><pages>e3319</pages><volume>8</volume><number>11</number><dates><year>2014</year></dates><publisher>Public Library of Science</publisher><urls><related-urls><url>http://dx.doi.org/10.1371%2Fjournal.pntd.0003319</url></related-urls></urls><electronic-resource-num>10.1371/journal.pntd.0003319</electronic-resource-num></record></Cite></EndNote>1. However, overall this aspect of the programme has lagged behind the efforts to upscale MDA in urban areas. Vector control through the use of impregnated long lasting bednets or indoor residual spraying  (IRS) can significantly impact on the control of W. bancrofti transmission  HYPERLINK \l "_ENREF_9" \o "Bockarie, 2009 #811"  ADDIN EN.CITE <EndNote><Cite><Author>Bockarie</Author><Year>2009</Year><RecNum>811</RecNum><DisplayText><style face="superscript">9</style></DisplayText><record><rec-number>811</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">811</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Bockarie, MJ</author><author>Pedersen, EM</author><author>White, GB </author><author>Michael, E</author></authors></contributors><titles><title>Role of Vector Control in the Global Program to Eliminate Lymphatic Filariasis</title><secondary-title>Annual Review of Entomology</secondary-title></titles><periodical><full-title>Annual Review of Entomology</full-title></periodical><pages>469-487</pages><volume>54</volume><dates><year>2009</year></dates><urls></urls></record></Cite></EndNote>9. The Gambia has passed transmission assessment survey (TAS) as a result of the historic use of bednets without recourse to MDA  HYPERLINK \l "_ENREF_10" \o "Rebollo, 2015 #1618"  ADDIN EN.CITE <EndNote><Cite><Author>Rebollo</Author><Year>2015</Year><RecNum>1618</RecNum><DisplayText><style face="superscript">10</style></DisplayText><record><rec-number>1618</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">1618</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Rebollo, M.P.</author><author>Sambou, S.M.</author><author>Brent,T.</author><author>Biritwum, Nana.K</author><author>Jaye, M.C.</author><author>Kelly-Hope, L.</author><author>Escalada, A.G.</author><author>Molyneux, D.H.</author><author>Bockarie, M.J.</author></authors></contributors><titles><title>Elimination of Lymphatic Filariasis in the Gambia</title><secondary-title>PLoS Negl Trop Dis</secondary-title></titles><periodical><full-title>PLoS Negl Trop Dis</full-title></periodical><pages>e0003642</pages><volume>9</volume><dates><year>2015</year></dates><urls></urls></record></Cite></EndNote>10. However, as TAS is not sensitive enough to detect low-level persistence of LF, transmission may not have been interrupted. Use of recombinant antibody such as Wb123 ADDIN EN.CITE 11 and molecular xenodiagnosis HYPERLINK \l "_ENREF_12" \o "Laney, 2010 #937"  ADDIN EN.CITE <EndNote><Cite><Author>Laney</Author><Year>2010</Year><RecNum>937</RecNum><DisplayText><style face="superscript">12</style></DisplayText><record><rec-number>937</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">937</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Laney, Sandra J.</author><author>Ramzy, Reda M. R.</author><author>Helmy, Hanan H.</author><author>Farid, Hoda A.</author><author>Ashour, Ameen A.</author><author>Weil, Gary J.</author><author>Williams, Steven A.</author></authors></contributors><titles><title>Detection of Wuchereria bancrofti L3 Larvae in Mosquitoes: A Reverse Transcriptase PCR Assay Evaluating Infection and Infectivity</title><secondary-title>PLoS Negl Trop Dis</secondary-title></titles><periodical><full-title>PLoS Negl Trop Dis</full-title></periodical><pages>e602</pages><volume>4</volume><number>2</number><dates><year>2010</year></dates><publisher>Public Library of Science</publisher><urls><related-urls><url>http://dx.doi.org/10.1371%2Fjournal.pntd.0000602</url></related-urls></urls><electronic-resource-num>10.1371/journal.pntd.0000602</electronic-resource-num></record></Cite></EndNote>12 tools based on detection of L3 stage of the parasite DNA in mosquitoes are appropriate tools to address such challenges. The Gambia was one of the most heavily infected countries with prevalence over 50% reported in the 1950’s using night blood surveys.  A decline in reported prevalence in people over the age of 15 had occurred by 1975/1976 but remained between 2.9-26.9%, whilst examination of stored serum from samples taken between 1997 and 2000 revealed a further decline in prevalence using ICT tests to detect circulating W. bancrofti antigen. These steady declines can be attributed to the national bed-net programme which achieved high coverage over two decades  HYPERLINK \l "_ENREF_10" \o "Rebollo, 2015 #1618"  ADDIN EN.CITE <EndNote><Cite><Author>Rebollo</Author><Year>2015</Year><RecNum>1618</RecNum><DisplayText><style face="superscript">10</style></DisplayText><record><rec-number>1618</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">1618</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Rebollo, M.P.</author><author>Sambou, S.M.</author><author>Brent,T.</author><author>Biritwum, Nana.K</author><author>Jaye, M.C.</author><author>Kelly-Hope, L.</author><author>Escalada, A.G.</author><author>Molyneux, D.H.</author><author>Bockarie, M.J.</author></authors></contributors><titles><title>Elimination of Lymphatic Filariasis in the Gambia</title><secondary-title>PLoS Negl Trop Dis</secondary-title></titles><periodical><full-title>PLoS Negl Trop Dis</full-title></periodical><pages>e0003642</pages><volume>9</volume><dates><year>2015</year></dates><urls></urls></record></Cite></EndNote>10.  

Challenges to MDA in urban areas
A recent publication has discussed the particular problems and challenges of NTD control in urban settings  HYPERLINK \l "_ENREF_13" \o "Envision, 2017 #2557"  ADDIN EN.CITE <EndNote><Cite><Author>Envision</Author><Year>2017</Year><RecNum>2557</RecNum><DisplayText><style face="superscript">13</style></DisplayText><record><rec-number>2557</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">2557</key></foreign-keys><ref-type name="Web Page">12</ref-type><contributors><authors><author>Envision</author></authors></contributors><titles><title>Eliminating Neglected Tropical Diseases (NTDs) in Urban Settings (Technical Brief)</title><secondary-title>Envision technical Brief Series. </secondary-title></titles><volume>2017</volume><number>September 05</number><dates><year>2017</year></dates><pub-location>Washington DC</pub-location><publisher>ENVISION</publisher><urls><related-urls><url>http://www.ntdenvision.org/resource/publications_reports/eliminating_neglected_tropical_diseases_ntds_in_urban_settings</url></related-urls></urls></record></Cite></EndNote>13.  The efforts deployed to date by endemic countries and a multiplicity of partners to eliminate LF as a public health problem could be delayed because large cities in West Africa have yet to be effectively covered by MDA in most endemic countries, while mapping results based on the presence of antigen positive individuals demonstrated that the majority of these cities had a prevalence below 1% such as in Monrovia, Freetown and Conakry  ADDIN EN.CITE , . However, given the findings from these studies in West Africa  ADDIN EN.CITE 14-16  and the predominance of Culex in such settings, a mosquito known to be a less susceptible vector in West Africa  ADDIN EN.CITE 17-20, we propose that the status of most west African cities be re-evaluated in terms of what is described as endemicity. The situation in West Africa contrasts with that in East Africa, Asia and in Haiti  where Culex quinquefasciatus is known to be an efficient vector of W. bancrofti  HYPERLINK \l "_ENREF_21" \o "de Souza, 2012 #853"  ADDIN EN.CITE <EndNote><Cite><Author>de Souza</Author><Year>2012</Year><RecNum>853</RecNum><DisplayText><style face="superscript">21</style></DisplayText><record><rec-number>853</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">853</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>de Souza, D.K.</author><author>Koudou, B.</author><author>Kelly-Hope, L.</author><author>Wilson, M.D.</author><author>Bockarie, M.J.</author><author>Boakye, D.A.</author></authors></contributors><titles><title>Lymphatic filariasis vectors and the implications for accelerated elimination of Anopheles-transmitted filariasis in West Africa</title><secondary-title>Parasites &amp; Vectors</secondary-title></titles><periodical><full-title>Parasites &amp; Vectors</full-title></periodical><pages>259</pages><volume>5</volume><dates><year>2012</year></dates><urls></urls></record></Cite></EndNote>21.

It is well documented that there is a net migration into urban areas of Africa for reasons associated with the expanding populations in search of employment, pressure on the finite rural land resource, reduced productivity from eroded or less productive land, conflict and instability, the access to transport networks and improved communications availability. The population of African cities is forecast to increase by 350 million people by 2030, with 50% of the population living in urban areas  HYPERLINK \l "_ENREF_22" \o "African Development Bank Group, 2014 #2558"  ADDIN EN.CITE <EndNote><Cite><Author>African Development Bank Group</Author><Year>2014</Year><RecNum>2558</RecNum><DisplayText><style face="superscript">22</style></DisplayText><record><rec-number>2558</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">2558</key></foreign-keys><ref-type name="Web Page">12</ref-type><contributors><authors><author>African Development Bank Group,</author></authors></contributors><titles><title>Tracking Africa&apos;s progress in figures</title></titles><volume>2017</volume><number>September 5</number><dates><year>2014</year></dates><pub-location>Tunisia</pub-location><publisher>African Development Bank Group</publisher><urls><related-urls><url>https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/Tracking_Africa’s_Progress_in_Figures</url></related-urls></urls></record></Cite></EndNote>22. Whilst the converse is true that there is some movement to rural areas the majority of migration is rural to urban. Migration from cities of individuals infected with filariasis to rural areas may play a role in maintaining some rural foci of transmission locally but we consider that the number of infected individuals is not likely to be significant nor given the evidence from previous studies in urban West Africa that urban -rural migrants will be infected given the overall low urban prevalences and limited, if any, transmission in such cities for the reasons articulated in this paper. 
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In contrast to Ghana and Burkina Faso where urban MDA was implemented for several years, in Kano in Northern Nigeria, results of a mapping survey carried out in 2010 confirmed ICT prevalence rates varying between 2 and 12% in some Local Government Areas (LGAs). Prior to MDA implementation, results of baseline sentinel site surveys carried out in 2015 found 0% ICT rates although low levels of Wuchereria bancrofti DNA was detected in mosquitoes, implying W. bancrofti was present in some individuals. However, it cannot be assumed from the presence of parasite DNA in mosquitoes that transmission was taking place as detection of DNA does not necessarily indicate the existence of infective larvae, since mosquitoes will record W. bancrofti DNA positivity as a result of simply feeding on an infected individual with W. bancrofti, as indeed would any haematophagous arthropod. Such a signal does not provide any evidence of vectorial capacity or infectivity. The relationship between preventive measures used against mosquito bites and the nationwide distribution of bednets may have contributed to this result in these urban areas. 

The entomological argument
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While countries are progressing towards LF elimination, it is important for programmes to undertake xenomonitoring studies to assess of the presence of W. bancrofti L3 infectivity within mosquito populations as the definitive measure of absence of transmission in urban areas. We consider this to be the only effective parameter, supplemented by immunological assessments, which will enable programmes to decide whether MDA is required in these increasingly populous urban areas in West Africa and should be implemented before MDA is considered, given the longer-term resource consequences for national programmes and donors. 
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Need for the reappraisal of MDA policy for urban areas in West Africa
We consider that the policy of MDA for LF in large conurbations in West Africa needs to be reappraised, given the observations and experiences we have outlined above.  Whilst vector control measures, particularly bednets and use of other domestic preventive measures against mosquito bites, may play a role in reducing the prevalence of LF, the significance of finding positive antigen prevalences, which might merit MDA in a rural setting, fails to recognize the demographic and social factors which could have influenced the findings of a similar level of prevalence in an urban environment for reasons described in this paper. In addition, we suggest that xenomonitoring must focus on the presence of infective W. bancrofti larvae rather than the existence of W. bancrofti DNA in mosquito sample pools, the epidemiological significance of which is uncertain. 

Conclusion
In conclusion, we recommend that more precise studies are required to define if transmission is ongoing in urban areas before implementation of MDA. Such studies should be based on sentinel site or spot check surveys by xenomonitoring to detect infective larvae in mosquitoes, the true measure of the existence of a susceptible vector and ongoing transmission; in parallel  immunological approaches such as Wb123 assays ADDIN EN.CITE 11 to detect exposure antibodies as an acceptable surrogate of active transmission, as well as the use of antigen detection methods like the ICT Card Test HYPERLINK \l "_ENREF_59" \o "Weil, 1997 #755"  ADDIN EN.CITE <EndNote><Cite><Author>Weil</Author><Year>1997</Year><RecNum>755</RecNum><DisplayText><style face="superscript">59</style></DisplayText><record><rec-number>755</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">755</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Weil, G. J.</author><author>Lammie, P. J.</author><author>Weiss, N.</author></authors></contributors><titles><title>The ICT Filariasis Test: A rapid-format antigen test for diagnosis of bancroftian filariasis</title><secondary-title>Parasitol Today</secondary-title></titles><periodical><full-title>Parasitol Today</full-title></periodical><pages>401 - 404</pages><volume>13</volume><number>10</number><dates><year>1997</year></dates><accession-num>doi:10.1016/S0169-4758(97)01130-7</accession-num><urls></urls></record></Cite></EndNote>59 or the  Filariasis Test Strip (FTS) ADDIN EN.CITE 60 in specific and well characterised age groups. Such studies could confirm if MDA is required, provided the appropriate cut-off points could be agreed. There is a degree of urgency to define the true epidemiological situation in these urban centres given continued population expansion and the need to develop a consistent policy for countries. However, there is also a need to identify the presence of patients with lymphedema and hydrocele with in depth questions to such patients to establish the origin of the likely acquisition of their infection as well as to provide the necessary opportunities for access to patient care services and if necessary hydrocele surgery. If any individual is detected in surveillance activities as being parasitologically positive for W. bancrofti then the patient should be offered anti-filarial drugs through a passive surveillance approach.  
Based on these assessments, the implementation of MDA in the large cities of West Africa may not be essential to interrupt LF transmission, saving huge costs for programmes, avoiding many millions of treatments, and perhaps allowing Disability Management and Disability Inclusion aspect of the LF programme to be implemented at the expense of MDA. A further priority is to assess if vector control other than that associated with malaria control can be implemented, as the challenge of controlling Culex – given its larval habitats in polluted water bodies such as cess pits and waste water containments – is not considered practicable despite the proven efficacy of polystyrene beads at small scale  HYPERLINK \l "_ENREF_61" \o "Maxwell, 1990 #446"  ADDIN EN.CITE <EndNote><Cite><Author>Maxwell</Author><Year>1990</Year><RecNum>446</RecNum><DisplayText><style face="superscript">61</style></DisplayText><record><rec-number>446</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">446</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Maxwell, C.A.</author><author>Curtis, C.F.</author><author>Haji, H.</author><author>Kisumku, S.</author><author>Thalib, A.I.</author><author>Yahya, S.A.</author></authors></contributors><titles><title>Control of bancroftian filariasis by integrating therapy with vector control using polystyrene beads in wet pit latrines.</title><secondary-title>Transactions of the Royal Society of Tropical Medicine and Hygiene</secondary-title></titles><periodical><full-title>Transactions of the Royal Society of Tropical Medicine and Hygiene</full-title></periodical><pages>709-714</pages><volume>74</volume><dates><year>1990</year></dates><urls></urls></record></Cite></EndNote>61. The numbers of Culex larval habitats in urban settings would preclude a sustained operation given the logistics and costs. A similar conclusion was reached when the use of the larvicide Bacillus sphaericus was assessed for Culex control in West Africa HYPERLINK \l "_ENREF_62" \o "Skovmand, 2011 #2550"  ADDIN EN.CITE <EndNote><Cite><Author>Skovmand</Author><Year>2011</Year><RecNum>2550</RecNum><DisplayText><style face="superscript">62</style></DisplayText><record><rec-number>2550</rec-number><foreign-keys><key app="EN" db-id="v52552df9dvdp7efe5u5par220zvv025s2at">2550</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Skovmand, O.</author><author>Ouedraogo, T. D.</author><author>Sanogo, E.</author><author>Samuelsen, H.</author><author>Toe, L. P.</author><author>Bosselmann, R.</author><author>Czajkowski, T.</author><author>Baldet, T.</author></authors></contributors><auth-address>Intelligent Insect Control, 118 Chemin des Alouettes, 34170 Castelnau le Lez, France. Ole.Skovmand@insectcontrol.net</auth-address><titles><title>Cost of integrated vector control with improved sanitation and road infrastructure coupled with the use of slow-release Bacillus sphaericus granules in a tropical urban setting</title><secondary-title>J Med Entomol</secondary-title><alt-title>Journal of medical entomology</alt-title></titles><periodical><full-title>J Med Entomol</full-title></periodical><alt-periodical><full-title>Journal of Medical Entomology</full-title></alt-periodical><pages>813-21</pages><volume>48</volume><number>4</number><edition>2011/08/19</edition><keywords><keyword>Animals</keyword><keyword>*Bacillus</keyword><keyword>Burkina Faso</keyword><keyword>Cities</keyword><keyword>*Culex</keyword><keyword>*Insect Vectors</keyword><keyword>Larva</keyword><keyword>Mosquito Control/economics/*methods/organization &amp; administration</keyword><keyword>Sanitary Engineering/economics/*methods</keyword><keyword>Tropical Climate</keyword></keywords><dates><year>2011</year><pub-dates><date>Jul</date></pub-dates></dates><isbn>0022-2585 (Print)&#xD;0022-2585</isbn><accession-num>21845940</accession-num><urls></urls><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>62 . The success of the LF programme in rural environments will mean that the focus of country activities may change to address the potential problems of LF in urban environments which will become an increased focus of LF elimination efforts over the coming years. 
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